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Abstract The aim of present study was to investigatewhether therewas anydelay in the diagnosis and treatmentof
inpatientswith smear-positive pulmonary tuberculosis followed-up in ourcentre.Wereviewedclinicalrecords in February
1999 and identi¢ed 134 hospitalized patients with smear-positive pulmonary tuberculosis.Clinical ¢les of the patients
were analysed and a questionnairewas completed.Severalintervals anddelayswere calculated.Median applicationinter-
valwas17?5 days [95% con¢dence interval (CI) 21?3^32?4 days], median referral intervalwas 3?5 days (95% CI 6?8^11?4
days), median diagnosis interval was 3 days (95% CI 3?3^4?5 days) and median initiation of treatment interval was1day
(95% CI1?1^1?6 days). Patient’s delay was present in 28?4% of cases.The referral interval was longer than 2 days in 82
patients (institutionaldelay).Ninety-threepatients (69?4%) haddelaysinthe diagnosis and 34 patients (25?4%) haddelays
in the treatment.There was a doctor’s delay in119 of134 patients (88?8%) and clinic’s delay in 98 patients (73?2%).Our
results have suggested thathospitalizedpatientswith smear-positive pulmonary tuberculosis experience several delays.
These delaysmayresultinincreasedrisk for transmissionof infection.Decreaseintheriskof infectionforcommunityand
medicalpersonalmayonlybe obtainedbypreventing these delays.c 2001Harcourt Publishers Ltd
doi:10.1053/rmed.2001.1156, available online at http://www.idealibrary.comon
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Tuberculosis infection still continues to be a major public
health problemworld-wide (1,2). Increased rates of drug
resistance have further enhanced the importance of
tuberculosis infection (3). Tuberculosis remains one of
the deadliest diseases in the world. The World Health
Organization estimates that each year more than 8 mil-
lion newcases of tuberculosis occur and approximately 3
million persons die from the disease (2). It has been esti-
mated that between19% and 43% of the world’s popula-
tion is infected with Mycobacterium tuberculosis (4). The
smear-positive pulmonary tuberculosis cases play the
major role in the transmission of tuberculosis infection
(5). As well as the people who are exposed to these
smear-positive pulmonary tuberculosis cases, the medi-
cal personal participating in the treatment and follow-
up of these cases are also at riskof tuberculosis infection
(5,6). Delays in diagnosis and treatment of patients
with smear-positive pulmonary tuberculosis result in
increased risk of infection transmission (7). SeveralReceived 6 March 2001and accepted 5 June 2001
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treatment of tuberculosis are common among both
hospitalized patients and those who visit outpatient
clinics (1,7^12). In this study we aimed to ¢ndoutwhether
there is any delay in the diagnosis and treatment of
hospitalized patients with smear-positive pulmonary
tuberculosis in our centre, where there is heavy
exposure to smear-positive pulmonary tuberculosis.
METHODS
Patients
The study was conducted at SSKSˇreyyapas¸a Center for
Chest Disease and Thoracic Surgery, which is a tertiary
care hospital for chestdiseases and consists of1600 beds.
We reviewed the clinic records in February 1999 and
identi¢ed 134 hospitalized patients with smear-positive
pulmonary tuberculosis.
Study design
The clinical ¢les of the cases were analysed and a
questionnaire was completed to obtain data.The onset
time of symptoms, time of ¢rst doctor’s visit, time of
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initiation were determined based on these data.
Presence of cough, fever, night sweats, haemoptysis,
weight loss, anorexia, fatigue and dyspnoea were used
as the criteria for the onset time of symptoms. The
reasons for delays were evaluated. The following time
intervals and delays were determined for each of the
patients: (a) The patient’s application interval was de-
¢ned as the time interval between the onset of the
symptoms and the ¢rst doctor’s visit. Intervals that
exceeded 30 days were considered indicative of a
patient’s delay (11). (b) The referral interval was de¢ned
as the time from the ¢rst doctor’s visit to admission
(12). According to our healthcare system, intervals
that exceeded 2 days were considered indicative of an
institutional delay. (c) The diagnosis interval was
regarded as the time from admission to a positive
acid-fast smear. Intervals that exceed1day were consid-
ered indicative of a delayed diagnosis (8). (d) The
treatment interval was the time from diagnosis to initia-
tion of treatment. Intervals that exceed 1 day were
considered indicative of a delayed treatment (8). (e)
Clinic’s delay was de¢ned as the time from admission to
initiation of treatment. According to the diagnosis
and treatment intervals, intervals that exceeded 2 days
were considered indicative of a delay. (f) Doctor’s delay
was de¢ned as the time from the ¢rst doctor’s visit to
initiation of treatment (13). Intervals that exceeded 4
days were considered indicative of a delay. It was
accepted that patient’s delay and institutional delay
together resulted in increased infection risk for the
population and clinic’s delay resulted in increased
infection risk formedical personnel.
RESULTS
The mean age of our patients was 36?6years (range
15^76years). Twenty-eight of the patients (20?9%)
were female and 106 (79?1%) were male. Mean time
interval+SD was 26?9+32?7 days for the application
interval, 9?2+13?7 days for the referral interval,
3?9+3?5 days for the diagnosis interval and1?3+1?5days
for the initiation of treatment interval (Table1).
The application interval was less than 30 days in 96
patients (71?6%) and was longer than 30 days in 38TABLE 1. Mean and 95% CIvalues according to intervals (days)
Application interval Referral interval
Mean 26?9 9?2
SD 32?7 13?7
Median 17?5 3?5
95% CI 21?3^32?4 6?8^11?4
Range 1^180 0^66patients (28?4%). According to these results, 28?4% of
the patients had patient’s delay.The referral interval was
shorter than three days in 52 patients (38?9%). This
interval was between 3 and 10 days in 49 patients
(36?5%) and was longer than 10 days in 33 patients
(24?6%). Eighty-two of 134 patients (61?1%) had an
institutional delay. Among the reasons for institutional
delay, 36 patients had delay in chest X-ray examinations.
Tuberculosis was not suspected in 24 patients at initial
visit.The reason of institutional delay was distance from
our centre or rural setting in eight patients and was due
to socioeconomic factors in six patients. Two patients
had a normal chest radiograph. The reason of
institutional delay was not identi¢ed in six patients.
Mean time interval+SD from onset of symptoms to ad-
missionwas 35?9+33?8 days [median, 26?5 days (95% CI,
30?2^41?6 days)].This intervalwas less than 30 days in 78
patients (58?9%) and was longer than 30 days in 56
patients (41?1%).
Table 2 indicates the distribution of the diagnosis
intervals and initiation of treatment intervals with
respect to days.Ninety-threepatients (69?4%) haddelays
in diagnosis and 34 patients (25?4%) had delays in
treatment. Reasons for delayed diagnosis included
underutilized or delayed sputum examinations for
acid-fast smear in 38 patients, healthcare or laboratory
system delays in 19 patients, a low index of suspicion for
tuberculosis by clinicians in 14 patients, delays in chest
X-ray examinations in nine patients and educational
status of the patients in eight patients. No reason was
identi¢ed for delayed diagnosis in ¢ve patients. The
distribution of the time from the ¢rst doctor visit to
initiation of treatment with respect to days is shown in
Table 3.There was a doctor’s delay in 119 of 134 patients
(88?8%). Table 4 indicates the distribution of the time
interval from admission to initiation of treatment with
respect to days.Ninety-eightpatients (73?2%) hadclinic’s
delay.
DISCUSSION
The persistence of tuberculosis as a major public health
problem results from the presence of individuals with
active infection in whom the disease remains
undiagnosed (7). The indolent nature of tuberculosisDiagnosis interval Initiation oftreatment interval
3?9 1?3
3?5 1?5
3 1
3?3^4?5 1?1^1?6
1^19 0^12
TABLE 2. Distribution of diagnosis and treatment inter-
valswithrespectto days
Diagnosis intervals Initiation oftreatment intervals
Days n % n %
0^1 41 30?6 100 74?6
2^10 80 59?7 33 24?7
410 13 9?7 1 0?7
TABLE 3. Distribution of the time interval between the
time of ¢rst doctor’s visit and initiation of treatment with
respectto days
Days n %
0^4 15 11?2
5^10 59 44?1
11^20 33 24?6
420 27 20?1
TABLE 4. Distribution of the time interval between the
time of admission and initiation oftreatmentwith respect
to days
Days n %
0^2 36 26?7
3^10 84 62?8
410 14 10?5
804 RESPIRATORYMEDICINEand delays in diagnosis and treatment contribute to a
prolonged period of infectivity (1,7,8,14). Maintenance of
a high index of suspicion by clinicians, rapid institution of
respiratory isolation, rapid diagnosis and early initiation
of e¡ective therapy are among the key principles of
infection control (15). Many reports indicate that the
index of suspicion for diagnosing tuberculosis is low
among healthcare providers (1,16,17). It has been known
that delays in diagnosis and treatment of tuberculosis
are common among both hospitalized patients and
outpatients (1,7^12,18,19).
We found that there were several delays in the
management of the patients with pulmonary
tuberculosis. These delays included patient’s delay,
institutional delay, doctor’s delay and clinic’s delay. Both
patient’s delays and institutional delays result in increased
infection risk for the population.We determined that 38
patients had a longer application interval than 30 days
and 82 patients had an institutional delay. In our series,the rates of institutional delay were higher than those of
patient’s delay. Median application interval and median
referral interval was found to be 17?5 and 9?2 days,
respectively. Steen et al. (18) reported that the median
patient’s delay was 3 weeks. Median patient’s delay
was 2 weeks in Liam’s series (10) and was 120 days in
Wandwalo’s series (11).Taylor et al. (12) reported that the
medianreferral intervalwas18 days.Both the application
and referral intervals were shorter in our series than
those of many series. The times of the application and
referral intervals are associatedwith several factors.The
patient’s age, sex, educational level, socioeconomic
status and residence area a¡ect these intervals (11,20,21).
The delays were signi¢cantly longer among women than
amongmen (20). Itwas reported that longer delayswere
notedinpatients aged 45 years and over, patients in rural
settings and patients distant from a health facility (11). A
low index of suspicion for tuberculosis and healthcare
system delays result in longer diagnostic delays (7^10).
The rates of female and rural patients were lower in our
series than those of the other series. Also, there was a
higher index of suspicion for tuberculosis in our series.
These factorsmay be reasons of our shorter intervals.
We obtained similar results for doctor’s delays and
clinic’s delays. Median doctor’s delay was 9 days and
median clinic’s delay was 4 days.We found that median
diagnosis interval was 3 days and median initiation of
treatment interval was 1 day. The median time for
diagnosis was 6?5 days in a previous study (7). Liam et al.
(10) found that themedian of doctor’s delay was 7weeks.
Our time intervals are shorter than those of most
series.This result may be associated with a higher index
of suspicion for tuberculosis among our doctors,
common utilization of smear examinations and lower
delays in healthcare and laboratory systems in our
centre. Delays in diagnosis are more signi¢cant than
delays in initiation of treatment in our study.Therewere
delays in the diagnosis of the patients and initiation
of treatment in 69?4% and 25?4% of the patients,
respectively. Pirkis et al. (22) reported that 14% had
delays in initiation of treatment. A previous study
suggested that themajority of patients (77?4%) received
their treatment on the day the diagnosis was established
(11). Most series indicate that the rates of delay in
diagnosis were higher than those of delays in treatment
(9^11,22). Long diagnosis and initiation of treatment
intervals indicate clinic’s delay. Clinic’s delays result in
increased infection risk formedical personnel.
Several reasons for delays were reported in previous
reports. These reasons included absence of respiratory
symptoms, under-utilized chest X-ray examinations and
sputum smear examinations, a low index of suspicion
for tuberculosis, advanced age, atypical radiographic
presentation, having a normal chest radiograph,
inconsistent laboratory results, low use of tuberculin
skin tests, patient’s sex, socioeconomic status and
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facility (7^11,18,19,23). We found that the most frequent
reasons for delays were delays in chest X-ray
examinations, a low index of suspicion for tuberculosis,
delays in sputum examinations or under-utilized smear
examinations, healthcare or laboratory system delays,
rural settings or distance from a health centre and the
patient’s socioeconomic status.
In conclusion, our results suggested that there were
several delays in diagnosis and treatment of patientswith
pulmonary tuberculosis. We obtained these delays in
smear-positive tuberculosis cases. These delays may
result in increased risk of infection for population and
medical personnel. Decrease in the risk of infection for
community and medical personal may only be obtained
by preventing the patient’s delay, doctor’s delay,
institutional delay and clinic’s delay.The public should be
educated about the symptoms of tuberculosis. The
e¡orts for improved education of physicians on
appropriate management of tuberculosis should be
continued. Doctors should have a higher index for
suspicion of tuberculosis in a high-prevalence country
such as Turkey and they should perform a chest X-ray
and sputum examinations promptly for patients with
respiratory symptoms. Health system and laboratory
delays should be improved.These e¡orts will reduce the
delays and thereby improve tuberculosis control.
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